The measured temperature coefficients of the energy separations between the Ga 3d core levels and the top (Γ8V) and bottom (X6C) of the sp3 valence and conduction bands in GaP between 110 K and 295 K are (+1.0±0.5)×10−4 eV K−1and (-2.4±0.5)×10−4 eV K−1, respectively. They are described within experimental accuracy by the Debye-Waller, hydrostatic, self-energy, and spatially averaged screened-ion core potential interactions of the sp3 bands alone. No significant core-level contribution is observed.
.
In comparing these spectra, the effect of small line-shape asymmetry changes with temperature, due to changes in field inhomogeneity, ' upon the apparent energy of the Ga 3d, y, -X, singularity was eliminated by determining the energy shift between spectra by least-squares fitting a combination of a 295 K spectrum, 4R/R, and its Kramers-Kronig transform, 68, to a 110 K spectrum,~/R. The energy shift between spectra and a baseline offset were used as third and fourth least-squares parameters. Negligible baseline offset was always obtained, providing a check on the procedure.
By this means, we found that the Ga 3d, g, v-X, energy separation increased by 45+ 10 meV upon cooling from 295 K to 110 K. The temperature coefficient of the Ga Sd, /2~-Xc critical-point energy is therefore ( -2.4+0.5) x10 ' eV K '. Since the energy increase between F, and X,~upon cooling from 295 K to 110 K is 63 meV, ' we obtain in addition a temperature coefficient for Ga Sd, /, -F, " of (+1.0+0.5) x10 ' eV K '. Thus the F, symmetry point and the 3d" bands move apart with increasing temperature.
These values are summarized in Table I .
To compare these temperature coefficients to theory, it is necessary to include the two extra "absolute" terms that arise from the temperature dependence of the V«, form factor (the reference pseudopotential for the sp' bands) and the electrostatic shift of the 3d core levels. In addition, the "relative" sp' terms arising from the DebyeWaller effect, hydrostatic shift, and electron self-energy must also be included. We discuss each briefly as follows. 
